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v^-So p+M^- h4^^#:^8 1, 82, S 3±KitZ>^V ::J>mimt\^^':>fz^ 

mm9^n&ifhfix^^. p-^mr-v^mi^us i, 82, s3imf^m9<D 

^aU^-it-Lxy- ymMS a ii^m^tiX\f^:ho 
[0 0 7 4] 

^ 4 0^ii?^StC:fefrt'&^M JFETlbtcj: ttt^, ^- h ifi^^ggic X^X 

mmx-^^^^^)vm^^m^-t^tii^x^^o mz. maj fet i h<o::^y 

[0 0 7 5] 

p+M^- h^#^gP8 1, 8 2, 8 3t±, /i^'j 3>'tzj: ^)5&^$^^^^> 
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[0 0 7 61 

^ 1 (omMfmj^is^^xmm vtzmm jFETia{±. mio k^-tx ■? 

Tl c<^)^miaT'^^o ■t-=S::bt>. ^5<7>IIJi5^^J:i;fett^mMJ FETl c ti 
[0 0 7 7] 

m4(DmM^m'mKi^^^xumLfzmM] FET 1 hit. mi it^i^t-i-?^^ 
T 1 d<^#i-miii-e^^o -r'fc^-^> ^\,zm<7)mmm\<^i^n^m.mj FET 1 a 

[0 0 7 81 

le^MJFETlc, Id-eii. nM 7 h^si#§|5 3 ti. ^(D^mK. yMi 
■^mfi^mKUW^fitzmi -m5<DmM3 e, 3 a, 3 b, 3 c, 3d^^-r^ 

o p 6 ti. ms (om^ seRz/p mm^^mi^u 4 h tix 

v^^o p+M^S'^SI5 6(i. nM^^^;v#-^#§B5tc?&oT (114' zflli:^Ini) 

S i Ctci ^j^^^fix\^^:ho 
[0 0 7 9] 

0 5 <^^»^lCi3lt ^ JFETlc, 1 dizX tL{^, p +Ma5.#S#^ 
^4{±^ p+m^^i^UG^ifi-Lxmrne a ^«^Klfr::^i^$tt^o sue a=Sr 

y-YmmtLxi^m-t^t. p +m^^#^ p mmvL^mi^u t<omKi>^ 

[0 0 8 01 
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:$:^MBSl3:felt^«Mj FET 1 c, 1 dKi^^^X. WMQ aK^K. 
[0 0 8 1] 

m 6 (Dmm^m) 

ikK. mi2 (a) -012 (c) *#B^LT. ^ 2 <^|lii?^^0^5^-C^^ 

:;^^iiMLT. m2<DmmBmKiB\^^xmmLtzmm] feti ac^^^jit:^'^^ 

[0 0 8 2] 

iai2 (a) ^mmvx. p+m^mwm:^f^^-t^JMiz^^^xmm't^o 
m^mk<7)^^^->^^'t^'^:^^M7^m^-r^o '^:^^U7 ^m^^x. s i 

cms l±tC5^^^;n./;Mit5 1 aicK-/N°>hA4^Mif^S^tC-f :t>i£ALr 
p+m^mime l^^^-t^o S i cms lo;?$T4{i> 

T p +my- Y ^m^u 4 tc^-t ^ p e 1 ^ s^-c § $ 

-2) o p +M###:ii 6 1<^ > h mmit. p h ^mi^m^ 4 1 i^em 

-C^;5o p+M^##e6 1 =^?^^Lfctl:. ^>?.i^M7 '^l^*-t-;i)o ^^^TWV^^ 
^#M5^^X® t p +M^##m?I^^Xm ^ ^ ^ ^ )l^^mi$-m t p 
m ^ 36^^0Ji[ $ t:: ^ ^ i T*^ D Lfr^b tL^ o 
[0 0 8 3] 
( V - #«#m5^fiKXS) 

012 (b) K^-rmz. nm^mimstp-^m^mi^me^iz^ 
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i/^)vm-9^^Kxy). n+Mv-:^^ofcJ6<7)s i cmi^'f^^t^o s i cm 

[0 0 8 4] 

mi 2 (c) =S:#MLr. p+M^^#^«r5l^m-fSXSJCov^mBj-r^o 
mj^mk<r>^^^->^^ir^'77.^M8^'m^'r^o 'r7.i5^M8?rfflv>-c> S i 
Cm7±tC5f^^$tt/cM:^7 a 13 K-7^•> h A 5 V^^A LT p + 

10 0 8 5] 

m 5 (onmw^wjzii^^xum Ltzmm JFETla{i^ mis izj^-rx 9 

5{i. HK^^^S a_h-Cn+MV-;^#-S'P^ill5 7fc^fi!fe-r^#^fcL/^o Cltt 
izM LT. S 7 O^M^Strfi. ^MJFETletinM^A-^T^ 5 t 

[0 0 8 6] 

jg{i> IX 1 oiVcm3®jE£-eib^o ^m^j:mmmxit. n-m^mi^ 
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[0 0 8 7] 

^MJFETl e<^m^fi<J#ttO'f@#ll^/h$<T'i^o 
[0 0 8 8] 

^*5, 3|5:^ii?l^aiC*5lt'5>^MJ FET 1 e ir:fev^T. mM6 alCftx.TV- 
X mm 7 a p +M4^^#^ 6 ^mm-t h^tKi.^^ p +Mffl^i#^#^ A by 
- 7 i: ^ |S|-0 V - ;^ mM 7 a tcm^e^J L T ^> J: 

[0 0 8 9] 

(0 8 

^JC, 1^14 (a) mH^tT. ^10^ife5^eo^5^-eJb^^8 0^*fe?l^^ 

BSlcijv^m^t^c^J FET 1 f o#^^:|wi^T'^^##^^^lc{±, |WI 
-<om^^^LtZo \>Xr. ^10^ife5^St«i#^^^^^-^;v#^'f^^<7)^^jc 

[0 0 9 0] 

I1I14 (a) S8<^^M?^at::i3lt>5)^J FET 1 f Os^mia-C^-So 
mi<^^M?^^,t^8 0||i&BSi:{i^ ^■^^^V#^^$KO«5t;&-'M^«5o 01 
4 (a) frC^i-^lC, mMJFETlfti. n+M KV-f >^^^S|5 2 fc. nM 

. n+SlV-;^#^#gP7. p+Mr-h^##g|58 1, 8 2, 8 3 i:. p+M^ 
^#S#S51 1 a:4-^t- 
[0 0 9 1] 

nm'f-^^}V^m^UB^i-. nM^^^^I^^S^^^S 1, 5 2, 5 3=^^1" 
;g»o nM^^;^;Vij^^##^Jt5 1{±. nMK';7 h#^##^3O02~m4O^ 
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(D m t^^tt hP^X\^^:ho n ^ ^-^ 5 2 (i. n M K 7 h 
30^5011^3 e±tl^lte>tL. ^5<7)^^3 e lliSV^T nM 7 
^3 a:^^$tt-CV^;So nll^A':^;V'^^#:^jt5 3ii. nM K V 7 
3<Dmi(Dmi^3 a±KmifhflX\^^^o nM^-v:^;V#^^fr^^5 3{i. nM 

O 

[0 0 9 2] 
[0 0 9 3] 

p+M^->^##SP8 1, 8 2, 8 3 ^2-^4(7)^^3 b~3dJitc 
^tt^ttTV^<2>o p+Mr- b#^^#^8 1, 8 2, 8 3<^F^lx{i, nM^^^> 
;l/iii^#:M:^5 1 ;&5|glt ^ tt-CV^;5>o r~ h^S#^8 1, 8 2, 8 3RX^^r- 
hiji^>f$:|f|54 0Sma{i^^^;v#^#^^5 l<Dm'mmtBMx;^:h(DX. y 
-Y^^^US I, 8 2, 8 3, 4 t^^r^)l^^m^^ii^S I t<D!^mKiip n 

m^mm^fi^o nM^^^wi^^##^^5 1 ^^j^n;?) Ki^-f :/m^fL^i^ p+ 

ffl^'-h^^#:S|58 1, 8 2, 8 3, AKX-z^XUm^f^^o V^mms 

1, 8 2, 8 3, A(Dpmv-^^>ymmit, '^^^jv^mi^nMs KDnmv 
-^"i^ vmm^ D ^)?i5v^o tm^j:mmmxii. p-mr- v^m^^s 1,82 

, 83, 4it. V-^-^yY^mi3U^flfzSiCKXi)^m^fiX\^^:ho p+m^ 
- Y^mi^US 3<Dmm±Kit. hm^8 a:6Wt^tL-CV>;&o 

i:v>o/ijm^M955^tt«btLTi5»). p+M^- h^^S't^lSJ 8 3 li^I^9 <^i3 

[0 0 9 4] 
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" p+m^m^mi^ui at. mi 4 (b) iz^-tm^. m3<Dmms c±izm 
^m^UAbv^my-Y^mw^^i, 82, szt^^m-r^omm^^w 

[0 0 9 5] 

mis (a) 5 (b) . HI 6 (a) l^Xfmi 6 (b) . tlil 

7(a) 25.t^'llll 7 (b) . HI 8 (a) Wmi 8 (b) > Ell 9 (a) 25.?>* 

019 (b) ^#fiBtT. ^2(D%mrM<DW^x-^:hm2<DmmmK':>^^x 
mfrnKid^^^xmrnhtzmmzF-ETi 2i(r>^msmtnm.x^^^mmmm^z 

[0 0 9 6] 

mis (a) =&#fiSLT. p+M^^#:)i=^fM1-^X@l'ov^-C|5iHJ1-;g>o 

'7;^i>'M9lC i S i CI^S lJttw5S^$tL;5^i^5 1 a K->'^*> b A 6 S: 

^*^6^lI-r:t>-^At-Cp+M###g8 1^5^^i-^o -1':t>'aXOm^D7 

. •7;^^M9«:^*i-^o 
[0 0 9 7] 

( p mmm^mi^m^B^nm 

iai5 (b) =^#MLT, p+M^^^s-s^^^^^^-r^x^t^ov^mig-r 
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, S i Cm5 l±tcm^$ttS^it5 1 blcK-/l>bA7«rM«^eUt'-f 

^Ml O«rg^*i-So 
[0 0 9 8] 

11116 (a) ;i^U^016 (b) ^^MLT. p +^^5^^ h#^#§^^?^^i-S 

##:]g5 3&«5^^$tL;?,o 
[0 0 9 9] 

•tSoiai? (a) \Z^-tm^. S i Cil5±lCS i Cm5 4«r:i^e^:3ev^;V 
^:S^tcj:0ff^^-r'2»o S i Cm5 4<7)^mM{i. n+MKV'Y:^-^^^^'f*:SR2 0 

SR2<7) K-/N-> bz^jgJ: i9 ^®v^o C:<OS i CMS 4 ti. n ^-^ 

[0 10 0] 

12117 (b) \Z7^irm^. S iCm^ A(D^mK, 

19. nmy-:^m(ofzib(os i cmi^'f^m-t^ho s i cm.-! <r>mmM\t. k 

V>f >'i|i#>^g|5 2 0#mMi:|S|— e*;&o tfw. S i Cm7<^K->'N*>h2i*« 
. S i cms 4 0 K-/N°>' hztJgi J9 ^i^v^o 
[0 10 1] 
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■TT.^Ml 1 ^fflv^T. n+MV->^^7 ^ S i CMS 4 >y 

m5 4ogB^5 4 ai)^j:.y^>^^tL-r},zm^\ n+Mv - 7 n^m^ 

[0 10 2] 

018 (b) «r#HBLT. ^MJFETl f ^^itg^'fk-t-^X^JCov^Tg^^g-t- 
'So ^MJ FET 1 f tCl^m'fk^^tS^SrMt-o l^m<b^a{i> liiS (Mx.{^^l 2 

^^jSLTvv=i>m<bm (s i 02) ^mm^fi&o t<D^^. ^^mi^mo 

[0 10 3] 
[0 10 4] 

1119 (b) ^#ML-c. mM-^'s^Mrr^iLmz.-::>^^xum-t^o tr. mm. 

J FET 1 f(Dmmz^ m^it^y^fl^ (N i) tv>o7t:^--^ y^::J>^^ h 
U9 hiZ(D^N i ^rn-tm^. y ^ h]yi^^h<7)'r^^^'}f^^LX. N i ^Jim 
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oor^E) (Dmm. r}i'^'>m<oyf^'^if::^mm%^x-Wi^mrr^^t\z^^ 

PttVXkt. Ni> 9^y^7.7-^y (W) > "1-9^ (Ti) if-e2boT^> J: < . 
fc^^o t-cji. r;v^-»>A'^^^^ (Cu) . 

[0 10 5] 

&.±mm LfzJMiiZ mi <omMMmK^ ^ titzmm j f e t i f i!)^^^ 
Lfzo mm] FETi fomikxit. p+mr-v^mi^us i, 8 2, 8 3ti 
. pmm^^mimi i^^i^xp+my-y^mi^^4\,z^m^fi^o ^tttc 
xn. p+m^m^m^^i I tp+mr-h^mi^-us I, 82, sst^^ic 
y-htLxmmx^:ho tfz. mi()v2.tfifzy-Y^mi^mzy-}^mM8 a 
^mm,x^:ho mz. v>my-Y^mi^U4, 8i, 8 2, s3t<Dmiz^^ 

[0 10 6] 

(mi o<Dmmj^m) 

m s (omimmK^^^xm^m Lfzmmj FETi fit. m2o (a) k^-tx 

'>^j:^^mm^t:h^ti>-nmx$>:ho mzo (a) a. mi o<Dmmm'Wjz^ 
if ^mm J FET I g<Dmumx;^:bo i-^t)*,, mi o<Dmimmzi5if^m 

MJFETl gfi. 1160^:^3 f ^lO*p+Mffi^#^#g|5 4±lCp+M^##SU 
6 «r^ix.-&^.lC;*3V^r«KMj FETl f tmti^o 
[0 10 7] 

^MJ FETl g-eti, nMK'J 7 h#S'^^3{i. -?-<^^®t::. y«&:^I^tc 
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mKMm:^fifzmi'-m6<omi^Z f , Sa, 3b, 3c, 3d, 3 e^mir^ 

i)P:^ttf::S i etc J; O^^^tLTV^^o 
[0 10 8] 

^10 coHiSBMlC^Stt^i&a J F E T 1 g i tL{f, p+Maii#*'ft:^4 
[0 10 9] 

J^«@ 7 a p 6 ^^^-r^ CI i: ic J: i) . p +MS^#^#ia5 4 V 

[0 110] 

m 1 1 (ommBm) 

m2l (a) S.t>'0 2 1 (b) =&#MLT. ^ 9 O^Mf^0.<^^5i^t?^ 

^si i<DmmfmKo\^^xmm-r:ho mi K^^mrat-isit^MMj fet 

<^mit:^&t::|l LT. m 9 <^^ife0^J::i3v>-rUigg Lf.:^M J F E T 1 f <^Sa^ 

tm^j:^p+m^m^u^^xmz'D\^^xmm-r^o 

[0 111] 
(0 2 <7> p +M#S#^5^^XS) 
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1112 1 (a) ^mmLX: pm^mi^m^'B]^ir^xmz'D\,^xm.m-r:ho 

o B>f^5^<7>/N*^->?r^1-^-^;^t5'Ml 2 =SrB^"t "VX ^'M 1 2 II J: «9 
. S i cms l±lcm^^tL/iM^5 1 c iZV-z-^y V A8 ^mm\iZy( :ty^ii. 
AtTp+M#^^#:®6 1 -^^^^-r^o p +Ma^4^^#:Si5 

4tciimi-^^Jglwi^v^o p+M#^#®6 l<^K-/^•>^^llJg^i. p+Ma32.#^ 
##gP4 trae«T'^^o p+M^^#:§?r5^^Lfcm> -r>^.i^M 1 2 

^ o 

[0 112] 

( p +mmm^mi$^mi^^JM) 

m2 1 (b) p+M^^^^#:^^?^^i-^X^tcov^Tm5gi- 
p+M^i!^S#®Off^gg;ic^S:oT. nM4^S#M5 2. p+M#S#:^8 
2. ;5.t>'p+M^##^6 2=^?^^-t^o E»f5e5^0^^•^-^-'=^^t■^•7;^^'M 
1 3 ^^m-^o "^X^'Ml 3l::J: D nM^S#1^5 2 ±ic:5^^$tL7t^i^5 2 
al'K-/N->hA9^3l«?6tltc^:a->^XLTp+M^^^^#:g|5ei 1 1 =£rff^ 

o p+MM^*^#^i 1 KOY-^-^yym.mt. p+S^##:®6 1 iilfil^j^-e 
ab-So p+M^M4^^#«i 1 i^M^Lfz^. •7;^i^Mi 3*g^*-r^o 
[0 1131 

(D pm^m^m^mi:miik^(DxmK^y^^xum vfzo m<Dxmizm lt{4. 

[0 114] 

im 1 2 (Dmmmm) 

m2 2 (a) 0^1212 2 (b) =^#MLT. ^ 1 co^i&m-.O W^.^;^ 

T-ab^0i 2<^iiife5i^siiov^-ciJi§g-r^o mi 2<DmmBmKiiif^mm] f 
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[0 1151 

El 2 2 (a) mi 2 0^ifef^Sl^*3tt^^MJ FETl h(DmUmX-^:h 

0 mi 2<Dmmmtmi<omtmmtit. 'f-^^)i^^m'^m<omi&i>m^j:^o 

^ o 

[0 116] 

m2 2 (b) K^-tmi^. K-y###SI51 2 n-MS i C® 1 2 

1 ~ 1 2 4 i: n+MS iC® 125-127 t-^^^KKWM^fiXmJ^^fi-Xx^^ 

tfz^ S i C® 1 2 1-1 2 4<7)nMK-^^•>'^^J^^i^ S i C® 1 2 5 ~ 
1 2 7 0nMF-^^°>' hi^J: l) ^>®:V^o n-MS i C® 1 2 1 ~ 1 2 4 O K- 
^^'> ^^tJK^i^ -E^Jx-tf. 1 X 1 Ol6/cm3^jK-C^;?,o n-SSiC®12 1~ 

1 2 4<^J9^T6«> I^Ox-tX. 1 0 nm#r^t?ab-?)o n+MS i C® 1 2 5-1 

2 7<^ K-^^•>' 1 X 1 OlVcmS- 1 X 1 0lVcm3t?^;S)o n + 
MS i C® 1 2 5- 1 2 7<om^T7ii. I 0 nmtuf^-eab^o ^<7)W. 

[0 117] 

/N-;vxK--/mit{±> 02 3 (a) K^-fX^K. H 8 0^ife?^]^jri5V^rii 
?g t fcSKM JFETlfO^^;^ i> ilffl nrtlt?* So tfz. 
K--/#3t{i> 112 3 (b) K^-rXoli^. ^ 1 0 <7)*itff^Mlwi5V^T|5i^ t/w 

^M J FETl g<^^^j^^;v^#'^g|5i3^)iifflirtg-e^'&o 

[0 118] 

X.T V 7 a p +M#S^^ 6 ^mmir^ ^tl<zXi). p +Ma^#^# 
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o 

[0 1191 

m 1 3 (ommrn) 

0 2 4 €r#M LT. m 1 (r>mmrM<ommMr^^^m 1 3 <^iiife?^s 

[0 12 0] 

I12 4{i^ ^1 SO^W^Slwisit^ie^M J FET 1 nO^^^im-eab^o ^1 

> ^1 30^ifeme,-eii. fg^MJ FETl n«±> Y^m^^A^^z^m^ 
^#gpi 3=SrJt"t^o p+M#^#:|$l 3«. a^###:^4 i:. 

^mm,^fix\'^^o B<r>^\tA\<Dmmzit^xiz%\^^<Dx. y-y^m^u 

4tip+M4^##g5l 3 t 7 b#^#§P3 torallcffM^tL^o y- 
#:g|54 O K-/N-> h8tJKtip+M4^##:g& 1 3 <^ K-/n'> hit«tcJt-<T/h$ 

[0 12 1] 

2|s:«5tti. 112 5 (a) tc^-f J: ^ ic. ^8 0||iS5i^SJC:fev»T^§g Lfc^^M 

jFETi f oy- hif^S#lfRtw^>jgfflnr|gT-^^o tf^. K-y«3i{± 

^ I1I2 5 (b) tc^fJ:^l-> ^1 0(7)^M5^eici3V>Tm?gLfc^MJ FET 
1 gO^Jr'- lc*>5ifflprtgT'^^o 
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[0 12 2] 

^ o 

[0 12 3] 

5^*3. 3^^«^St^*3Jt^«MJ FET 1 n. lpH;J3V>T^>. «m6aMt 
[0 12 4] 

1 4 (DmM^m:) 

10 12 51 

112 6ti. ^1 4<Dmmj^'mK^i-r;hmmj pet i roifMiii-e^^o m 

4 <Dmm=mwjt. m i oiiMm-.i: k'; y y^mi^U(7)mm.i,zis\,^xm^j:^o -t 

^mi^wmnm(Dm^:h^mimii(.-^^^m^^ix^m^^ (sj : super jmc 
tion) mm^^-t^o 

[0 12 6] 
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#«54 1, 4 2i:n+MKV-r:^^##gI5 2 t<j^Ki::^g-r^o 
10 12 7] 

p^iJi^^Hi^S 1, 3 3{i, p+M^-h#^#'ft:^4 1, 4 2tn+MKV-f 
>i}£^^|^S2 ^c^F^tC-j^gL, p+My-h#S#^gl54 1, 4 2 tcf&oT (1114' 

[0 12 8] 

nM#*#^it3 2 p+M'^-'- h^##SI5 4 1 t p+M^- b#S^gl5 4 2 

. p+My-h#-^#B4 1. 42lX?&oT (I14'x$ft:^|pl) jSy^rv^So nS 
ij£.^#:^it3 2 {i. K >'###S152 <7)SSMi:|WI-<^)SmM*^-t^o 
[0 12 9] 

il 2 7 ti. M^'^m^^Wi-^SlJ<^m^,=S:^-r«M J F E T s <^)®f®lll-e^^ 
o 112 7tc^-fJ:^tc, ^^-^^atJi. l^8<^lliS5^^tC:|5V^T^^t7^cie!MJ 

FETi f <^>K';-7h#^##:§isic:^>itffl-5rti'e^^o tfz. m2 w^^m 
d ^^-^^atti, ^10 <D%mfm^^ii^^xum x^fzwm j f e t i g <^ k 

[0 13 0] 

4:|li&?^0Jwi3lt^^M JFETlr, Is. Ittcj: tt{?, F V 7 h 
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[0 13 1] 

2. 7 X 1 Ol7cm-3-e^;5>o 5 0 OYmS.^M^Lfzm^Kiin^iii-m 

^mMm-^ii. pm^mi^mm3i, 3 3Rxrnm^mi^mm3 2<Di^ m^y 

[0 13 2] 

im 1 5 o^wm^j 

^T'O|lii^0Jw^$ttfv:^eilSI#lcIS5e$tt^v^o 1112 9 (a) ti. Hi 5<^ 

igtfxtt:^in]) nj^r/^'rv^^&o pM##^^it3i, 3 3{±. nm^mi^mi^3 

2 ^r^tfi ^ llBB^J^tLTV^^o pa#-S#^i^t nM^S#^i^t ^Tj^-^fi, 
p+M^- h^^#:SB4 1,42 OTlw-fig-r^o 
[0 13 3] 

^ttlc^LT. Iil2 9 (b) ti. 01 Sc^^Mm^t^l^fett^^^S'ft^^:^^^ 
-hifiS^SPtO&ggl'^'Ir^i-^^lllT'ib^o pM#^##^i^3 1, 3 3RV' 
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x^:ho s i cms (ommmii. n+mh'u^>^m^U2<Dmmmtm~x^ 



tilffiE# 2003-3070416 



^^^2 0 0 2-2 3 5 0 4 5 ^ ^--J 

[0 0 4 5] 

1212 (c) mBSLT. m&^mi^u^fm-r^i:miZ'^\.>xmm-r^o 

[0 0 4 6] 

HIS (a) K^tm^. pmmii,^mi^U4(DmmRx/s i cm3±iis i c 

M5^j:.kfi5^^->^;V^:g&tcj:i9?^^-r'5»o S i CM5 OM^T 2 Ji. 
> 0. 3 /um®M-e^<5>o S i CBl5<^#mM{i> n+M KW-T 2 
^mM^ISI— e^^o *7t. S i CM5(7) K-/^•> hjtj^ti, n+MKl^^^^ 
##^2<OK-/N'>h^^J:J9^>©v^„ S i CM5<^K-/N'^h2tJg(i, -Mx-J^ 
^ 1 X 1 0l7/cm3®jg-e^^^ ^OS i CJ]g5:6^t>«. nM^^^;v#.^#: 

^:6^?^^:?tL^o ^m^m^Mxii. nmvvy y^mi$-u. Rx^nm^f-^ 

[0 0 4 7] 



ffiiE#2 003-30704 



^pM2 0 0 2-2 3 5 0 4 5 ^^-J 



If. 0. 2 /ummm-V^^ho S i CM7 0SSM(i. n+mVU4 >^mi^U2 
[0 0 4 8] 

:^^M2^m^>r. n-mv-:^m7 tS i CmSRX^S i CM3 ^^^IRfitJtC 
S i CM3 0l¥$T4(±. Mx.(fO. l/ummmx^:ho V - :^^^i^^^J^m 

Lfz^. '^:^^M2i:m^-t^o m^(7)mijm izi^zf^/"^^- 

[0 0 4 9] 

^mm^iz-[::^>i^xLxp+my-h^mi^ue^f^m.-r^o m4 (a) ^# 

Ml- i: > p Ma3i^«#:gg 4 tc^l" ^ p h 6 ib^^mi^U 5 

[0 0 5 0] 

1114 (b) =S:#HBtT. ^MJFETI a^|^mfb^-SX5gtCov^m?g^^ 

o J FET 1 a tc^m^fb^a^-M-fo mm^mmii. -mm. mx.m 1 2 0 

KJBLX i^V::i>m'im (S i O2) ^^J^^^tt^o -g-O^:^. #^^#$|5<^^ 
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^pM2 0 0 2-2 3 5 0 4 5 ^ ^-i^ : 

[0 0 5 1] 

04 (c) ^#BBLT. hmm^j^m^:hfzib(Dma^^Mmi-^jMK 

o 

[0 0 5 2] 

135 (a) =£-#MLT. wm^Mmir^jLmz'o\,^xmm-r^o ^mjfet 

[0 0 5 3] 

m-mM^^^x^m^, mM^^^vv7.Yxm}i^. mmM^m(r>^mm^^m 

^^tcJi^LT^Ml-v^X b^lrl^^t-'i.o -eUT. 1 0 5 or) 

[0 0 5 4] 

Els (b) *#MLT. ^^mSrJ^^-f^Xjgtcov>mB^-t^o ^MJFE 
T 1 a O^M<;5^#:tc, CVD (Chemical Vapor Deposition) ^icJ: ^) , S i 



miE#2 003-3070416 



^pl^2 0 0 2-2 3 5 0 4 5 ^ ^-i^ : 23/ 



02, s iONt\^>c>fzmmm9t:j^^-r^o 

[0 0 5 5] 

mKJ^y^>^'LXri>:i^^}^^l9 si^^j^^-^^^ maWCii. V-;;^:^--^ 
[0 0 5 6] 

7 0^® Kmrn-r ^ J: ^ y as 7 b ^^^^f 'So v - m@ 7 b 
{i> 1115 (c) tw^L7trj;^iJ^:J' h5L9 a ^riioT> 7 tc^ML 

^^ihr)]^<=.^J^ (Al) l'^^7!)5^T'*;&;6s, ^ (Cu) . i5'>^;^x 
> (W) T'^oT^><t<, c:ttf>tcis^$tL;&v^o 
[0 0 5 7] 

#gR5^nMKV7h^^#:fI53±tC@Bg-e§^, i^lc, ^ ^i?-^ X^^§ < 
■r^c:i:^<, nMKV^h 3 OJ^ $ J; B^MO >'»JE^#* 

C:i::*s-t?§^o tfc:*5o-C. V K^>f >'raoiiH-JEfrlBj±-r'# ttz. n 

[0 0 5 8] 

5^^L/io S i Cti. Si (mm) ^GaAs -i^ A tk^) ty/^-^fz^^^ 
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^pM2 0 0 2-2 3 5 0 4 5 ^ 

^ S t o fzm^.:!)^^ ^ o 
[0 0 5 9] 

^ifLfzo iikT. Mi<Dmm^mtitm^j:^^-^^})^^mi^u<DmmK'o\^>xm 

[0 0 6 0] 

0 7{i. m3(DmmMmK^n^mmjFETih<7>mmmx$>:ho ^son 
im? tmm-t^mmtLfzo ^tiKntx. m3(Dmmwmxit. ^mjfe 

^ $ tt^ V^O-e, ^ ^ ^;v^#^$POjp$:6^a. :y ^ > iJ^X^tC J: * o § oj^ 
S^r^tt^V^o L/i;6SoT. «8&M J F E T 1 b < -C 

[0 0 6 1] 

n-M^^^^l 0«±. ^l^^ao^i^S a. 3 b, 3 c:RO^nMf-^^;V 

mx.i^. 1 X 1 oie/cmSs^T-^b^o i3Si5&iiife0^T-ii, n-m^m^ui 0 
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=M 2002-235045 >^ : 25/ 



10 0 6 2] 

^tc, us (a) -HIS (c) ^#HSLT. m2 (Dmmfm<D^j^x-^^m4 

^^)u^mi^mfmxm. n-m^mi^m^mj:m. Rrry-y^^m^uw^^ji 
mitz-^^^^xmrnir^o 

[0 0 6 3] 

0 EIS (a) tc^-r^tc, P+Mr-h^##:^4<^)^M:2^?>'S i CM3Jii;S 

1 Cm5«:ieiJ^^'>^;v^S^fetcj:l95^^^^^ S i C|ig5 <0M1?T 6 {i. M 

0. 1 fxximm.X:h^o SiCMSOSmMti. n+MKl/-r 
2<^#«Ma:I^-T-^;i>o ttz. S i CM50K-/N->hjtJ^fi, n+MKP"f 
>i|i^#:^2 0K-/N'yhi^|gJ;l9^>^V^^ S i C|g5(50K-^N'>h2tJS(i, m 
Aff. 1 X 1 0lVcm3@jg-t?ab^o CK^S i Cm5;&^6«i:. nM^-¥^;i'#- 

[0 0 6 4] 

HIS (b) ic^f^tc, S i CJ^5<^^MtCS iCJ^l 0 «r J^HV i^-> 

>)5^^t-^o S i CI^l 0O|^T7«i. 0. 2 m^gJ^T^^ 

*o s i cMi o<7)^«M(i. s i cms<Dmmmtm~xh^o s i cmi o 

<DV-^^yYmmt. S i CM5 0K^/N'>'h2tjSj:K)^®v^, SiCMlOO 
Y-^-^y VmB.\i. mk\t. 1 X 1 Ol6/cm3aj^T'ab*o i<?5S i CJ^l 0 

[0 0 6 5] 
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® 2002-235045 ; 26/ 



v^Tij^^f^o s i cmi o<7)mmK^ ^^'i^^i^^)i^^Mm^^^. n+Mv 
—t?*^o tfz. s i cmi (Dv-/-^> hmmit, s i cmi ooK-/N'>h2t 

[0 0 6 61 

HIS (c) ^mmLx. y'-:^^^i^ut:fm-t^j:miz^\^>xmm't^o m 

10 0 6 7] 

^2<^^Mf^^,i:^^^^^^;wiji^#:M^^X^. n-M#-^#M^ 

{f> V-;j?.i}i^#:fI5^^X^tC43V^T. S i Cm5;6^Jiy^>^$tt^C:^{i;fc 
v^o Sfctc, "^•■v;^;v#.S#^gp<^)jp$:6Sji';;^v^X5g{cj:^{f ibo^o^^^^ 

[0 0 6 8] 

S50^ife5^St:::t3tt^^J FET 1 c tcov»TM9!i-^o Ili9ti. 
FETl c<^^:^|l|T'ib'So ®9tC^1-;miC, IKMJFETlcti, n+MKV- 
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2002-235045 ^ ^- : 27/ 



, 4 2, 4 3, 4 4, 4 5 t. nM^^ 5 i:. -MV~;^ma 7 a 
[0 0 6 9] 

p h ^tS:^##:gp 4 1 ~ 4 5 {i. > 9 > ^ 

gP4 1-4 5(i. y«i:^lPltC^5cOffi|!g^R|TTnM^^^-'l^##'^fP5 0F«3gB 

Bf^o^:^!"] (Il9 0xlili:^|p]) Kmxfx\^>:ho UM^^mMm-^'iit. p 

b*i:tS:#^#:fi5 4 1 ~4 5«^ Vi!)mi]\\^fifzS i C {Rim 

[0 0 7 0] 

n+MV~^###gi5 7(±, nMf^-Y^;V^#'ft:«|55Jilc^tt^ttTV^;&o V 
tmm^i\^r\^^^o tfz. n+MV-y^^##:^7c7)^®±tC{i, -®y->^m 

[0 0 7 1] 

2f:^ife«^?^St:::fett-&f8^a J FET 1 c om^lc J:ti(?. 'T- b@B^55^#^#: 
[0 0 7 2] 
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^1^^2 0 0 2-2 3 5 0 4 5 ^ ^-v^ 

[0 0 7 31 
[0 0 7 41 

m^ui ioK-/N'> vmmtt. mx.is. i x i ois/cms^jg^?^^, ^^t 

liMJFETl d{i. pMa^4^^#:SB4fcplir-b#^#:g|51 1 t<Dm 
[0 0 7 51 

mil (a) Rzrmi i (b) ^mrnvx^ m2(Dmmm<r>mMmm 
x:^^mi <omimmK'::>\'^xum-t^o m (Dmmim^z.^^'^:t>mmi y et 

fO^rfSmzm LT> m 2 <^>IIM?^St3i3V^TU£?g tfc^M J F E T 1 a O^it 
[0 0 7 61 

( p my- Y ^m^WB^n) 
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=M 2002-235045 ^ : 29/ 



-So mil (a) =g:#BSLT. p +My- h^^^^U^fM-f'&XSlcov^-cm 
511- -2)0 m^<7>mk^mir^^::^^U3^m\^^X. S i Cm5-h0^it5 atciK 

)i'm(om^D4it. mmj FET<DmmKmcx^^-^fi:ho m^it. D4f±o 
(om^. mi 1 (b) izB-tii^^mm] FETt^j:^o iik±. m2<Dmmm^m 
r^^j:miz^\^m^^x. mmitJM'^^myfi^o ii^<DJMizmLxit. m2<Dm 

[0 0 7 71 

mi 2=s:#HBLT. m6<Dmmrm(Dmi^mmxh^md><DmmmK^\'^x 

^^xumLfzmmj fet i d<Dm^tmmx^:s>^m^^mizit. 
^nvtzo mr. m<r>mm^mtiim^^y-h^mi^w^<Dmm.i,z^y^^xmm 

[0 0 7 8] 

8 O^M?^S*e{±, J F E T 1 e (i. p+M^- 1 2 ^mx.X\^^ 

nM^^;t-;Vij^^^#:gK5i:p+M^-h##^t:|fPl 2i:<7)pn^'^{±, 
-n^-^-C^^o nm^^^)^^mi^U5itS i CizXy)^^^fLX\^^^o p+M 
r-h4^^#:S|51 2«:^^';v';=r>lCJ:l)5^fiK$tLTV^^o ^tLtcj;!), ^6co 

mmmmjzmLfzp+mr-v^m^^i i^fm-t^tz»(>(Ds i coj^e^^ 

^JFETl e^mUKm^X^^bo 

[0 0 7 9] 

(ll9 0||*S5^jg) 
^iC, gll3 (a) RZ>*mi3 (b) ^#hsLT. ^ 6 
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=M2 0 0 2-2 3 5 0 4 5 ^ : 30/ 



[0 0 8 0] 

mis (a) a, m9<Dmmfmiz^if^mm] FETi f<Dmmmx^:ho 
n 9 (7>mMrmx\t^ p m^f- y ^mwu 4 1 p my- v ^mm 1 1 1 

ti> ^•v^■^;^^it<l^^^^-ev^;^>o ^MJFEti f nm'f-^^)v^mi^U5 

[0 0 8 1] 

1113 (b) (i. mm} FET I t<oiii- iim^^i^n^mmmx^^o mi 

3 (b) \z^irXn\z^ p+M^S^^13(±. x#:^rfniJc^^o^PB=lr|iiTT 

1 f ic;*3v^T«. x>my- y^mimAfit^ v'^y- y^^^ui 1 1 p+m 

[0 0 8 2] 

m 1 0 (DmrnMrn) 

mz^ mi A (a) s:t>^iiH4 (b) 'S:#MUT. mi(ommMm<Dmmm 
x^^mi o<Dmtmmiz^^^xum't^o mi o(Dmm'mmiz^if^mij f 
ET KmLx. ml<DmmJ^mK^^^xm.mLfz^^J FETi a<Dmmtmm 
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M 2002-235045 ^->? : 31/ 



[0 0 8 3] 

EI 14 (a) ii. mi o<r>^mMmK^if^mmj FET 1 gcommm-ci)^ 

^ o 

[0 0 8 4] 

mi 4 (b) K^-rm^^ ny\,y. K-y^^^igBl 4(i. n-MS i C® 1 4 
1 ~1 4 4 t n+MS i CJil 4 5-1 4 7 hii^'St'S.\zim^^xmWL'^^X\^^ 
tfz^ n-MS i C€l 4 1-1 4 40K-/N->hiaj^i±, n+MSiC^l 
4 5-14 70K-/N->hjtjgEi ^>®v^^ n-MS i CJl 1 4 1 ~ 1 4 4 K 
-^•^>ymmt. m^\,f. l X l 0l6/cm3^JK-^^;5>, n-MSiCSl4 1 
-1 4 40j?$T8{i. -^Jx-Jf. 1 0 nrntum-e^b-So n+MSiCei4 5- 
1 4 7(7)K-/^•>^^gjg^i^ 1 X 1 0l7/cm3~l X 1 0l8/cm3-e^^^ n 
+MS i C^l 4 5-1 4 7(7)J?$T9{i. 1 0 nmm=i^T^fe^o 

[0 0 8 5] 

1 1 oiii&^S) 

K^\^^xmMir:ho mi K^mmmK^^ii^wm^YETKmx^x, mKom 
mMm\z^\^^xmm\.fzwm:iFETi 3i(Dmmbnm.x^:h^mm^m\^\i. 

•^^^xmm-t:ho 

[0 0 8 6] 

mi 5tt. ^1 i<DmmBm\z3Qn^mm.iFFTi ]<ommmx^:ho mi 
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^|^M2 0 0 2-2 3 5 0 4 5 ^ ^-5; 

';"7h^^#si5(i, mmm(Dm^j:^^^mi^mmi)-ti>mm^fi^mm^ (sj :su 

per Junction) Mi^^^-t^o 
[0 0 8 7] 

mi 5^m^.ir:ht. y^yy^^i^^lt^ n+M Kl^-f >ij^##:S2 O^M 

^Hi" ^ **iM t3?&o xmx/:h p 3 1, 3 3 n 3 

2imir^o pM^^#^^3i, 3 3{i. nm^m^mm 2 ^^tf X ^ Km 

^#gP4 1 , 4 2 t n+M Kl/^f >#-^#:gp2 ^:<^>Wtcf5:tti-^, 
[0 0 8 8] 

pM^mimms 1, 3 sit. P+Mr-h^^#f|54 1, 4 2hn+MKlx^ 

>^mi^U2t(DmKumu pmy-h^mi^m4 1, 4 2tc?&oT (mi 

[0 0 8 9] 

n m^mi^mm 3 2 {±, p +my- y ^m^u 4 1 1 p h 4 2 
. pm^-h^mi^m4i, 4 2tc?&^:^rpi (mi soxiii^iRi) tcMi>'Tv> 

^ o 

[0 0 9 0] 

mm^mmiii. mi eizm-t^ioK. me<DmmMmK^^^xmmLtimm] 
FET 1 d<Dvv y h^mi^mz^mm-^mx^^ho tfz. mm^mmit. mi 
7 K^-tx ^9 (Dmt^W'MK^^^xmm Ltzmm jfeti f<??KV7h 

[0 0 9 1] 

^mmi^miizidif^mm jfeti }Kx tut, vvyy ^^^^^f*. mmm 
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M2 0 0 2-2 3 5 0 4 5 ^-v? 
[0 0 9 2] 

pM^^^^m^s 1 , 3 3 1 nM#^#:^it3 2 o k-/n'> vmmii. mm 
-x-h^ cti)mt Lv^o 5 0 0 ymm^m^Lfzm^Kisif;h^i'j:mmmx 

{is Pll#^^^^^3 1 , 3 3RX/nm^m4^mm3 2 (D K-/^•> ^^Jt{i. |^ 
2. 7X 1 Ol7cm-3-e^^o t/i. 5 0 0 Viitffi^B^ LTtJ^-^tC^nt^^f^S 
^^WJT-ti. pM4^*#^j^3 1, 3 3jS.t>*nM^^#^i^3 2^ifi (®4»y 

[0 0 9 3] 

1 2 OHi&SS) 

P+M^- h#^#gB4 1,42 OTlc-agf -So 
[0 0 9 4] 

ctiKMLx. mis (b) (i. mi 2<Dmm^mKiiif:h^^mi^mmty 

nm^mi^nms 2, 3 4{i. mzm^<Dmij^ mfpxm:fjm) izmi/xyf^^ 
o pm^mi^mm3 1, 331*. nM#^#«it3 2, 3 4^:^5:tcie^j$*tT 




miE^ 2003-3070416 



^ppM2 0 0 2-2 3 5 0 4 5 ^ ^-S; 

[0 0 9 5] 

mis (c) fi. mizm(D^mKm^^^mi$immtr-Y^mi^^t<o^ 
3 2{i. ^Km^<Dmy7m m^ym^jftn) Kmv'x\r^:ho nm^mi^mmsi 

[0 0 9 6] 
[0 0 9 7] 

m 1 3 o^jfeBE^) 

^-t^ nm^mi^mm.Rz}'pm^mi^mm<Dj^myjmiz^^^xmm'tho 

[0 0 9 8] 

^^^yi-^>^mi^utLxmmx^^mmi>z-^mmxh^o mi 9 (a) 

n+MKV-r >'4^^#^20^MICS i CM3 =^J^lf iJ'i^v^;l.^:S^ 
t::J:iJ?^^i-^o 5 0 0 V»JBE'l:i®^t:^c%^lC;fontS0ii:^^i£t?IlT-ii. Si 

cms (r>mmT 10 it^ 2. 0;«mj[ji±3. 0;.mjj;Tt?*;5,o sicm3(Dm 

CM3;d-t>{±, nM4^##:^3 2, 3 4, 3 6;&-'?^^$tt^o 
[0 0 9 91 



aJiE# 2003-3070416 



^|pM2 0 0 2-2 3 5 0 4 5 ^ ^-v^ 

mi 9 (b) ^mmLx. pM^mi^mi:mm-r:hxmK'o\^^xm.m'r^o m 

^60v;^i>M^ffiv>r> nm^mim3±iz^m^tLfzmm3 1 z, sic, s 

v>m^m4^m3ii, 331, 351, 3 7i«:?^^-f^o pm^mi^m^m^ 
[0100] 

mi 9 (c) ^^^\^x. mm<r>m'^(ov^)yY^m^u^mm-^jM\z^ 
mzm y)Mi.x. n+mvu^ ^^^mm 2 ±i,zmm^m^^m-r^ k u 7 > # 

i^U(DW'^-^mz^\,^xmmLfzo m<o3:mi,zmLxi±. 02. ^4. ^7co^ 

[0101] 

mi] 

[112] 

m2 (a) (i. h'i^-(-y^mi^mMmxmizisif;hmmmx^^om2 (b) 
^#0?^^x^ is tt ©fMm t?^ ^ o 

[HIS] 

HIS (a) ji. f-^^)i'^mi^mj^^j:mz^if:bmmmx^^o ms (b) 
it, v~j^i{i^#jiii^^xgjc:fett*Kfwm-e^^o ms (c) {±. v->?.^^ 
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^|pM2 0 0 2 -2 3 5 0 4 5 ^ ^--J : 3 



[1^4] 

04 (a) fi. p+my-v^mi^ummj:mizi3if^mmmx-^;bo m4 ( 
b) li. mm^tumK^if^brnMrn-v^^o 1114 (c) i*. mnuM^nmiz^ 

ms (a) (i. hmm^^i:mizisif;hmmmxh^o ms (b) it. m 

[1^6] 

V - ;^ m»MX^ i5 -i) ifMEI"^^ o 
[137] 

ms (a) {±. ^^^;V'ii^^#M?^^XatC^nt^©f®EIT'ib'So HIS (b) 

it, n-m^mi^mj^^iM\>zi5if:hmmmx^^o ms (c) v-^^m 
[IS 9] 

[@1 0] 

[nil] 

mi 1 (a) {i. p+Mr-hi^^#S5i^^X^ti:fett'S^MIii-e^-So 01 

1 (b) ti. pmy-v^^ii^um^mz^if;s>mmmx$>:ho 
imi2] 

[mis] 

iai3 (a) fi. m9<ommj^miz^if :hmm J FET<ommmx^^o mi 
3 (b) ^9<ommj^miz^if^^m3FET(oiu-umKts\,f;hmmm 
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^I^m 2002-235045 ^ ^-v? : 37/E. 

[mi 4] 

mi 4 (a) {i. ^1 o<DmmBmAziQ},f:hmmj FET<Dmmmx-^;ho m 
14 (b) {±, ni o<Dmmj^miz^if:hm.mjFET<D^^)vy(. 

im 1 5] 
[mi 6] 
[mi 7] 
[mi 8] 

mi 8 (a) ii.'mi2(Dmm'mm\izisif:bmmjFET<D^m^mm.ty-- 

h^m^ut(7)^mm%i^-tm^m-^^$>:ho mi s (b) t*. ^i 2<DmmM 

wjzidif^mm] FET^m-tm^m-v^^ho mis (c) f*. Mizm<Dj^mK 

^if^mmjFET^:^-rm^m-r^^^o 
[mi 9] 

mi 9 (a) fi. h^f^^X^lcistt^^tMj FET<^#F^amT'*;2> 

o mi9 (b) {±, p+M#^##^j^^^X^lC^tt^^MJ FET<7>^^imT- 

^^omi9 (c) it. y-^nmBmx.mK^if^mm]FET<Dmmx-$> 

^ o 

i-^MjFET. 2"'nmvu4>^mi^u. 2 a-vu4>mm. 3- 

nMKV^hiJi^^SB, 4...p+^^_|.^^^gp^ 5...nm^^^)l^^mi^U 
. 6-p+M^^#SB. 6a-r-hm^. 7-n+Mv-y^#Sf*:^. 7 a-V 
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^1 



2 002-235045 



[mi] 



HIM 
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=02002-235045 ^ ^- y : 
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^1 



2 002-235045 



[114] 
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lllaE#2 0 0 3 



-3070416 



=02002-235045 



^->^: 6/ 
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m 



M 2002-235045 



: 7/ 



7] 
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2 002-235045 



^-v*: 8/ 



[Iil8] 
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^1 



2 002-235045 



m9] 




t 



miE# 2003-307041& 




2003-3070416 




aiiE#2 003-3070416 



M 2002-235045 



^-i^ : 12/ 



1 2] 
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ttiiE#2 0 0 3 



-3070416 



^1 



2 002-235045 



^--J: 15/ 



1 51 
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